Rapid effects of aldosterone on vascular cells: clinical implications.
Aldosterone has attracted considerable interest as an independent cardiovascular risk marker, which has been demonstrated in a number of studies. Furthermore, recent studies revealed the prevalence of hyperaldosteronism to be about tenfold higher than previously assumed, which underlines its clinical importance. Aldosterone affects virtually any part of the cardiovascular system, namely cardiac fibroblasts and myocytes, and vascular endothelial and smooth muscle cells. In the latter cells, our laboratory has demonstrated a variety of rapid effects of the steroid, e.g. on intracellular calcium, inositol trisphosphate, and cAMP. There is also evidence for a modulation of genomic events by rapid aldosterone effects that occur via phosphorylation of transcription factors such as CREB. Furthermore, rapid tyrosine phosphorylation has been observed in vascular cells. The majority of rapid responses reported to date are insensitive towards the classic mineralocorticoid receptor (MR) antagonist, spironolactone. The in vitro experiments are complemented by a series of clinical studies in healthy volunteers, which could demonstrate rapid modulation of cardiovascular parameters after aldosterone administration, e.g. of systemic vascular resistance. In addition, an interaction of aldosterone with the adrenergic system has been observed. Most recently, rapid aldosterone induced contraction of resistance arteries has been reported. In general, the rapid in vivo effects of aldosterone are likely to participate in the pathogenesis of cardiovascular disorders. As many rapid and thus nonclassic aldosterone responses cannot be blocked by spironolactone, further research is required in order to provide adequate inhibitors to interfere with these pathways.